Modulation of gene expression profiles by hyperosmolarity and insulin.
Cell hydration changes play a key role in the regulation of cell function and critically affect insulin sensitivity of carbohydrate- and protein metabolism. Here, the modulation of gene expression profiles by hyperosmolarity and insulin was examined in H4IIE rat hepatoma cells by cDNA/oligonucleotiode array-, Northern- and Western blot analysis. Osmosensitive expression of the insulin-like growth factor binding protein Igfbp1, the multidrug resistance protein Mrp5 (Abcc5a) and cyclin D1 (Ccnd1) was established at the mRNA and protein level. Despite a hyperosmotic increase of cyclin D1 mRNA induction by insulin, the cyclin D1 protein expression was decreased by hyperosmolarity, suggesting a hyperosmotic interference with cyclin D1 mRNA translation. Hyperosmolarity at the mRNA level blunted the insulin response of betaine homocysteine-S-methyl transferase, the multidrug resistance proteins Mdr1a (Abcb1a) and 2 (Abcb4), the Igfbp 2 and 5, cyclin G1, dual specificity phosphatase Dusp1, signal transducers and activators of transcription Stat3 and 5, catalase and the bile salt export pump Bsep (Abcb11), whereas the insulin response was increased for Mrp5, cyclin D1 and the phosphoenolpyruvate carboxykinase. Insulin effects on the mRNA expression of the eukaryotic initiation factor 4E binding protein 4e-bp1, tubulin, gene 33, growth hormone receptor, keratin18, ornithine decarboxylase and heme oxygenase 1 were largely insensitive to hyperosmolarity. The data indicate that hyperosmolarity differentially modulates insulin sensitivity at the level of gene expression.